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Real time and reverse transcription-polymerase chain reaction We extracted total mRNA from human adipose-derived stem cells (HASCs), white adipocytes (WA), and beige adipocytes (BA) using RNeasy RNA extraction kit (Qiagen, Germany). We performed reverse transcription of 0.5 μg total RNA using RT 2 First Strand kit (Qiagen, Hilden, Germany), and performed real time PCR in duplicate with SYBR Green Master Mix (Qiagen). We calculated relative mRNA gene expressions using β-actin as a control and the 2 -Δct method. We also performed RT-PCR analysis using ONE-STEP RT-PCR PreMix kit (iNtRON) according to the manufacturer's protocol. We used cDNA as a template for PCR analysis with primers specific for human beta actin (β-actin) and uncoupling protein 1 (UCP1). The final PCR products were stained with Loading STAR (DyneBio) and separated by electrophoresis in 1.5% agarose gels.
UCP1 enzyme-linked immunosorbent assay (ELISA)
We determined the concentrations of UCP1 in HASCs, WA, BA, and EV treated HASCs by ELISA according to the manufacturer's recommendations (Elabscience, Houston, TX, USA).
Human adipogenesis PCR array A RT
2 Profiler TM PCR Array Human Adipogenesis was purchased from QIAGEN (PAHS-049Z (330231), Hilden, Germany). Total RNA was extracted from P-EV, D-EV, and BD-EV treated HASCs using an RNA-spin TM Total RNA extraction kit (iNtRON BIOTECHNOLOGY, Sungnam, Korea) and cDNA was synthesized from 1 μg of total RNA using an RT 2 First Strand Kit (QIAGEN). RT 2 SYBR Green qPCR Master mix (QIAGEN), RNase-free water, and cDNA were mixed and dispensed into each well of the RT 2 Profiler PCR array according to the manufacturer's protocols. qPCR data were analyzed using QIAGEN's website software (Data analysis center; https://geneglobe.qiagen.com/kr/analyze/) High-performance liquid chromatography (HPLC) HPLC was equipped with a fluorescence detector, system controller, pump, and data integrator (YL 9100 HPLC system, Young Lin Instrument Co., Ltd., Korea). We carried out chromatic separations at room temperature on a Zorbax Eclipse Plus C18 column (Analytical 4.6  250 mm 5-Micron, Agilent, USA). The mobile phase consisted of (40:60, v/v) acetonitrile and 10 mM ammonium acetate buffer (pH 5.2) with a low rate of 1 mL/min. We detected peaks using the fluorescence detector set at excitation and emission wavelengths of 247 nm and 367 nm, respectively. To prepare standard solution, we dissolved 1 mg/mL of rosiglitazone in absolute ethanol solution. Then we diluted the solution to 1 μg/mL with triple-distilled water for appropriate detection. We prepared the medium the same way for beige adipogenic differentiation with 1 × 10 9 particles/mL of BD-EV. 
Mitochondria assay

Fig. S2. Human adipogenesis PCR array. Heat map and the fold change value of the (A) D-EV and (B) BD-EV treated HASCs compared to the P-EV treated group. Red blocks in heat map
refer to relatively high expressed genes and blue blocks in heat map refer to relatively low expressed genes, respectively. These data were analyzed by RT 2 profiler PCR array for human adipogenesis. 
